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ABSTRACT

The tendencies of the formation of complexes, and of ion=-pairs
in the systems of thallous acetate and thallic acetate in glacial
acetic acid at 2500 were studied by two different methods namely
conductivity and solubility measurements. Bjerrum electrostatic model
was applied in the analysis of conductivity data for the values of
the dissociation constant of the ion-pairs and of the distance of
closest approach between two ions in the solution. The results
suggest that ion-association took place in both systems. The dis=-
sociation constants are about 102 and 10~ ' '= 10™12 for the system
of thallous acetate in glacial acetic acid and for that of thallic
acetate in the same acid respectively. For both systems the distance
of closest approach is about 9 AS

The other part of the work described in this thesis is concerneca
with measurements of the solubilities of thallous acetate and thallic
acetate in different solvent mixtures at various acetate ion concen-
trations. The solvent mixturesused in this work were acetic acid

with different % of water, sodium acetate in glacial acetic acid and *

potassium acetate in glacial acetic acid. The adjustment of the
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acetate ion concentrations in these mixtures was based on the experi=-
mental values of the degree of dissociation of acetic acid in various
% of water, of sodium acetate in glacial acetic acid and of potassium
acetate in the same acide Attempts were made to employ Davies' method
in the evaluation of the dissociation constants of the ion-pairs and
those of the éomplexes formeds Failure to use Debye=Huckel equation
in the calculation of the mean ionic activity coefficients has limite
the evaluation of the equilibrium constant to the stoichiometric
dissociation constants. Qualitatively, results indicate the existence
of complexes, ion=pairs or even ion-triples in the systems. Effects
of dielectric constant, ion size and ionic charge on the solubilities

of the two salts in each of the solvent mixtures are discusscde
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LIST OF PRINCIPAL SYMBOLS

A, B Constants of Debye=Huckel equation

I Ionic strength

K Dissociation constant

IL Specific conductance (mho.cm. )

N Avogadro's number (6.02252 X 10%%mo1e™ ")

R Resistance (ohm.)

%- Conductance (mho.)

% Corrected conductance (mho.)

corr

T Absolute temperature (degree Kelvin)

a Distance of closest approach or ion=-size parameter in
Debye-Huckel equation

c Concentration (equi/l)

Protonic charge (4.80 X 10" Cesu)

Mean ionic activity coefficient

’ft'{hi Activity coefficients‘of species A, B, and AB respcctivecly
Boltzmann's constant (1,38054 X 10—169rg.deg:golecule-1)
n, Average number of i-ions per unit volume.
_ e
FA NI
b - . Valence of cation and anion respectively
Z; Valence of i=th ion
K Quantity proportional to square root of ionic strength

and having dimensions of reciprocal lengthe.
N Equivalent conductance (cmzmho.equifﬂ)

o
N Limiting equivalent conductance (cma.mho.equijq)



-

)

Limiting ionic equivalent conductance of i-th ion
(cmgmho.equi:1)

Degree of dissociation

Dielectric constant

Viscosity (poise)
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